In their recent Review article (Functional role of the supplementary and pre-supplementary motor areas. Nature Rev. Neurosci. 9, 856-869 (2008)) 1 , Nachev, Kennard and Husain consider data from a broad range of studies involving structures within the supplementary motor complex (SMC) comprising the supplementary motor area (SMA), the supplementary eye fields (SEF) and the pre-supplementary motor area (pre-SMA). These include studies contrasting self-initiated with externally triggered movements, studies concerning the observation of graspable objects and studies concerning the planning of motor sequences, motor learning and cognitive control (for example, task switching). Nachev et al. suggest that functional characterizations of the SMC may be better cast in terms of a rostrocaudal continuum of graded change in structure and function than in terms of subregions of discrete or modular functional specialization. They discuss one hypothesis, drawn from the data presented, that this continuum of function may be predicted by the complexity of condition-action associations across tasks.
There is one important omission from Nachev et al. ' s Review that is of potential theoretical relevance. This comes from the growing body of evidence from functional brain-imaging studies implicating the SMC (along with other brain areas, including the intraparietal sulcus, the right superior parietal lobe and the ventrolateral prefrontal cortex) in abstract mental computations supporting visuospatial transformation in tasks like mental rotation (in which observers judge shape equivalence or mirror reflection across changes in visual-stimulus orientation) [2] [3] [4] [5] [6] . Of interest also is that visuo-spatial processing in tasks like mental rotation has been shown to be impaired in (at least some) patients with Parkinson's disease [7] [8] [9] , the underlying pathology of which, as discussed by Nachev et al., is known to affect the SMC -for example, via the loss of pyramidal neurons in the pre-SMA and via dopamine depletion in the nigro-striatal pathways linking the basal ganglia and the pre-motor cortex 10 . The functional association between visuo-spatial transformation and motor processing has been further demonstrated in behavioural studies showing interference costs during the simultaneous performance of manual-and mental-rotation tasks [11] [12] [13] . These findings support a functional association between the SMC and visuospatial transformation that, in agreement with Nachev et al., suggests that the SMC has a function beyond the planning and control of visually guided behaviour. However, it is not clear how SMC involvement in visuospatial transformation can be accounted for in terms of the differential complexity of condition-action associations, where this is conceptualized in relation to stimulusresponse mappings. Of potential relevance is that visuo-spatial transformation does potentially share other computational properties with tasks related to the planning and control of movement that have previously been shown to involve the SMC. One possible link relates to what has been described as "motor simulation" 6 of mental rotation or visuo-spatial transformation. A more specific computational hypothesis is that visuospatial transformation and activities related to movement planning and control (for example, sequence learning and reaching) are associated by an underlying functional reliance on vector transformation 2, 14, 15 . That is, any form of directional motor activity can be assumed to involve the calculation of a vector that specifies the direction and distance required to effect limb movement from one location in space to another (for example, towards a new target). Similarly, the determination of stimulus orientation in space, and of the angular transformation required to remap feature locations from one coordinate system to another, can also be assumed to involve calculation of a vector. According to this hypothesis, regions of the SMC (possibly the pre-SMA 2, 4 ) may be functionally involved in the computation of abstract vector transformations such as those that have been associated with neuronal-population vector transformations underlying the planning of movement 14 and with visuo-spatial image normalization during mental rotation 2, 15 . This characterization proposes a relatively abstract computational role within the SMC beyond the traditional view. In addition, it defines and predicts a domain of functional involvement of the SMC in a diverse range of cognitive tasks requiring the computation of vector-based transformations that will include the preparation for limb movement in response to internal or external cues, the learning of motor sequences and the suppression of these activities via 'cognitive' control. 
